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(57) ABSTRACT

An ik container usable with an 1image forming apparatus
having a carriage to transport the ink container 1 a recipro-
cating motion across a substrate and an ink ejector to eject the
ink onto the substrate 1s included. The ink container includes
a chamber configured to supply ink to the 1nk ejector of the
image forming apparatus. The ink container also includes a
separation member disposed within the chamber configured
to separate unwanted particles from the ink 1n response to the
reciprocating motion of the carriage and gravity, and to direct
the ink downstream to the ik ejector.

14 Claims, 8 Drawing Sheets
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INK CONTAINER TO SEPARATE UNWANTED
PARTICLES FROM INK

BACKGROUND

Ink containers are used to supply ink to 1mage forming
apparatus. Ink containers may be removably attached to a
carriage ol the image forming apparatus to move back and
torth across a substrate for the ink to be ejected on. A plurality
of removable 1nk containers may be included on the carrnage
in which each ink container may contain ink of a different
color such as black, magenta, cyan and yellow. Some 1nk
containers may supply ink to an ink ejector to eject the ink
onto the substrate 1n which the ink ejector 1s separate from the
ink container. Other ink containers may supply 1nk to an 1nk
¢jector which 1s integrated with the ink containers.

BRIEF DESCRIPTION OF THE DRAWINGS

Example non-limiting embodiments of the present general
inventive concept are described in the following description,
read with reference to the figures attached hereto and do not
limit the scope of the claims. In the figures, i1dentical and
similar structures, elements or parts thereof that appear 1n
more than one figure are generally labeled with the same or
similar references in the figures 1n which they appear. Dimen-
s1ons of components and features 1llustrated in the figures are
chosen primarily for convenience and clarity of presentation
and are not necessarily to scale. Referring to the attached
figures:

FIG. 1 1s a perspective view with a cutout partially 1llus-
trating ink containers mounted on a carriage of an image
forming apparatus according to an example embodiment of
the present general inventive concept.

FIG. 2 1s a block diagram illustrating an ink container
according to an example embodiment of the present general
inventive concept.

FIG. 3 1s a perspective view illustrating the ink container of
FIG. 2 according to an example embodiment of the present
general iventive concept.

FIG. 4A 1s a side view of the ink container of FIG. 3
illustrating an inclined ramp portion of a separation member
according to an example embodiment of the present general
inventive concept.

FIG. 4B 1s a top perspective view illustrating the ramp
portion of FIG. 3 according to an example embodiment of the
present general mnventive concept.

FI1G. 4C 1s a cross-sectional view of a side wall of a sepa-
ration member according to an example embodiment of the
present general mnventive concept.

FIG. 5 1s a block diagram of an ink container according to
an example embodiment of the present general inventive con-
cept.

FIG. 6 1s a perspective view illustrating the ink container of
FIG. § according to an example embodiment of the present
general mventive concept.

FIGS. 7A and 7B are top perspective views of other cham-
ber of the ink container of FIG. 6 including an ink ejector and
a hole, respectively, according to example embodiments of
the present general inventive concept.

FI1G. 8 1s a top perspective view 1llustrating a ramp portion
of FI1G. 6 according to an example embodiment of the present
general iventive concept.

FIGS. 9A and 9B are top perspective views 1llustrating a
portion of ik container and movement of the ink and
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unwanted particles 1n response to carriage motion according
to example embodiments of the present general inventive

concept.
Throughout the drawings, identical reference numbers
designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawings which form a part hereof, and in
which 1s illustrated by way of 1llustration of specific example
embodiments 1n which the present general inventive concept
may be practiced. It 1s to be understood that other example
embodiments may be utilized and structural or logical
changes may be made without departing from the scope of the
present general inventive concept. The following detailed
description, therefore, 1s not to be taken 1n a limiting sense,
and the scope of the present general mventive concept 1s
defined by the appended claims.

Ink containers usable with image forming apparatuses sup-
ply ink to ink ejectors to be ejected onto a substrate such as a
print medium. The 1nk may contain unwanted particles such
as undesired pigments that fall out of suspension therein that
may negatively impact the ink container, ink ejector and other
in-line components of the image forming apparatuses such as
filters. Such unwanted particles may result in costly repairs
and/or degradation of 1mages formed by the 1nk ejected onto
the substrate and/or prevent the use of a variety of pigment-
based inks. Thus, removal of unwanted particles in an 1nk
container 1s beneficial.

FIG. 1 1s a perspective view with a cutout partially 1llus-
trating an ik container mounted on a carriage of an 1mage
forming apparatus according to an example embodiment of
the present general inventive concept. Referring to FIG. 1, in
an example, a plurality of ik containers 10a and 1056 are
removably mounted on a carriage 12 of an 1image forming
apparatus 18. The carriage 12 moves 1n a reciprocating
motion d,, for example, in a back and forth linear motion
across a substrate 16 on which 1nk 1s intended to be ejected
such as to form i1mages. The substrate 16 may move 1n a
teeding direction d,substantially perpendicular to the recip-
rocating motion d,. In the present example, the ink containers
10a and 1054 are separate from the ink ejectors (notillustrated)
such as print heads which, for example, may also be mounted
on the carriage 12. In other examples, the 1k ejectors 69
(FIG. 7A) may be integrated with the respective ink contain-
ers 10a and 1054. In the present example, the carriage 12 of
FIG. 1 holds up to four ink containers. In other examples, the
carriage 12 of FIG. 1 can hold more or less than four ink
containers.

FIG. 2 1s a block diagram illustrating an ink container
according to an example embodiment of the present general
inventive concept. Referring to FIGS. 1 and 2, in an example,
an ink container 20 includes a chamber 22 that may be con-
figured to supply ink to the 1ink ejector of the image forming
apparatus 18. The ink container 20, for example, may corre-
spond to one of the ink containers 10a and 105 illustrated 1n
FIG. 1. The ink container 20 also includes a separation mem-
ber 24 disposed within the chamber 22. In the present
example, the separation member 24 1s configured to separate
unwanted particles such as pigments that fall out of suspen-
s1on from the 1k 1n response to the reciprocating motion d, of
the carriage 12 and gravity, and to direct the ink downstream
to the 1nk ejector. That 1s, the separation member 24 prevents
unwanted particles from being supplied to the ink ejector. In
the present example, the ink container 20 1s usable with an
image forming apparatus 18 having a carriage 12 to transport
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the ink container 20 1n a reciprocating motion d, across a
substrate 16 and an ink ejector to eject the ink onto the
substrate 16.

FIG. 3 1s a perspective view illustrating the ink container of
FIG. 2 according to an example embodiment of the present
general inventive concept. Referring to FIG. 3, in the present
example, the separation member 24 includes side walls 31a
and 315 extending downwardly. The side walls 31a and 315,
for example, are configured to form at least a portion of
trenches 33a and 33b to collect the unwanted particles,
respectively. As illustrated 1n FIG. 3, a side wall 31a of the
separation member 24 forms a side wall of the respective
trench 33a. The separation member 24 also includes a ramp
portion 35 disposed between the side walls 31a and 315. The
chamber 22 has a length 1 ..

FIG. 4A 1s a side view of the ink container of FIG. 3
illustrating an inclined ramp portion of a separation member
according to an example embodiment of the present general
inventive concept. Referring to FIGS. 1, 3 and 4A, the ramp
portion 35 1s configured to direct the unwanted particles to the
respective trenches 33aq and 335 1n response to the recipro-
cating motion d, of the carriage 12 and the gravity, and to
direct the ik downstream to the ink ejector of the image
forming apparatus 18. As illustrated in FIG. 4A, the ramp
portion 35 1s inclined and extends across an entire length 1 . of
the chamber 22 and descends in a downstream direction d, of
the chamber 22. The ramp portion 35 forms an angle ®_with
respect to a bottom surface of the chamber 22. In the present
example, ® , may be 1n a range of 1 to 10 degrees. In another
example, ® may be less than 1 degree. In other examples, ©
may be greater than 10 degrees.

Referring to FIGS. 3 and 4A, 1n the present example, the
ramp portion 35 includes top portions 46a and 466 and a
central portion 47. Each top portion 46a and 465 1s disposed
at an mtersection of the respective side wall 31a and 315 and
the ramp portion 35. The central portion 47 i1s disposed
between the top portions 46a and 465 and 1s lower than the top
portions 46a and 465. As 1llustrated 1n FIGS. 3 and 4A, the
side walls 31a and 315 include wicking members 49 config-
ured to transport the ink from the respective trenches 33a and
335 to the ramp portion 35, for example, 1n an upward direc-
tion. The 1nk may move in an upward direction along the
wicking members 49 through capillary forces. FIG. 40 1s a
cross-sectional view of a side wall of a separation member
according to an example embodiment of the present general
inventive concept. In the present example, the wicking mem-
bers 49 may include grooved channels 49a and/or ribs 495
that extend along a respective height h__ and h_, of the side

Ay

walls 31a and 316 as illustrated 1n FIGS. 3-4B. In other
examples, h__ and h_, may not be equal to each other.

FIG. 4B 1s a top perspective view illustrating the ramp
portion of FIG. 3 according to an example embodiment of the
present general inventive concept. As 1llustrated 1n FIG. 4B,
in the present example, the wicking members 49 extend onto
areas ol the ramp portion 35 proximate to the respective top
portions 46a and 465 thereof. Thus, the 1nk directed out of the
trenches 33a and 335 onto the ramp portion 35 may be
directed towards the central portion 47 of the ramp portion 35.
From the central portion 47 of the ramp portion 35, the 1nk
may be directed downstream d, towards the ink ejector. As
illustrated in FI1G. 4B, 1n the present example, the separation
member 24 may also mclude a pair of bottom members 434
and 455 1n which each bottom member 45a and 455 1s con-
figured to extend outwardly from a lower end of the respective
side wall 31a and 315 to form a bottom portion of the respec-
tive trench 33a and 335 such that the trenches 33a and 335 are

disposed adjacent to the ramp portion 35 and extend along the
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entire length of the chamber 22. In other examples, the sepa-
ration member 24 may not include a pair of bottom members
45a and 456 1 which a portion of a bottom surface of the
chamber 22 may form the bottom portion of the respective
trench 33a and 3364.

FIG. 5 1s a block diagram illustrating an ink container
according to an example embodiment of the present general
iventive concept. Referring to FIG. 5, in the present
example, an ink container 50 includes chambers 52 and 53 1n
fluid communication with each other. One chamber 32 1is
disposed upstream from an other chamber 33. The one cham-
ber 52 1s configured to supply 1nk to the other chamber 53. As
illustrated 1n FIG. 5, a separation member 54 1s disposed
within the one chamber 52. In the present example, the sepa-
ration member 54 of FIG. 5 may be similar to the separation
member 24 described and illustrated 1n FIGS. 2-4B. The
separation member 54 1llustrated 1n FIG. 5 1s configured to
separate unwanted particles from the 1k 1n response to the
reciprocating motion d, of the carriage 12 (FI1G. 1) and grav-
ity. In the present example, the ink container 50 may be usable
with the carrnage 12 of the image forming apparatus 18 to
move the ink container 50 1n the reciprocating motion d,.

FIG. 6 1s a perspective view 1llustrating the ink container of
FIG. 5 according to an example embodiment of the present
general inventive concept. Referring to FIG. 6, in the present
example, a wall 66 separates the one chamber 52 from the
other chamber 53. The wall 66 may include an opening 67 on
a lower portion thereof to allow fluid communication between
the one chamber 52 and the other chamber 53. In an example,
the other chamber 53 may include an ink ejector 69 (FI1G. 7A).
In another example, the other chamber 33 1ncludes a hole 68
(FI1G. 7B) leading to the ink ejector (not illustrated).

Referring to FIGS. 5 and 6, the 1nk container 50 includes a
separation member 54, for example, that may be located
proximate to a bottom portion of the one chamber 52. Similar
to the separation member 24 described and illustrated in
FIGS. 2-4B, the separation member 34 as illustrated in FIGS.
5-6, 1n the present example, includes side walls 31a and 315
extending downwardly and the ramp portion 65. The side
walls 31a and 315 are configured to form at least a portion of
the respective trenches 33a and 335 to collect the unwanted
particles, respectively. The ramp portion 65 1s disposed
between the side walls 31a and 315 and 1nclined 1n a length-
wise direction 1 thereof. In an example, the ramp portion 65
includes a concave surface having a concavity extending
across a width w_ of the ramp portion 635 (FIG. 8). The ramp
portion 35 1s configured to direct the unwanted particles to the
respective trenches 33aq and 335 1n response to the recipro-
cating motion d, of the carriage 12 and to direct the 1nk
through the opening 67 to the other chamber 53.

Referring to FIGS. 6 and 8, in the present example, the
separation member 54 includes a pair of bottom members 454
and 455 as 1llustrated and described with respect to the sepa-
ration member 24 of FIG. 4B. Referring to FIGS. 6 and 8,
cach bottom member 45a and 455 1s configured to extend
outwardly from a lower end of the respective side wall 31qa
and 315 to form a bottom portion of the respective trench 33a
and 33b. In an example, the trenches 33a and 335 are disposed
adjacent to the ramp portion 35 and extend along the entire
length 1 . of the one chamber. In other examples, the separa-
tion member 54 may not include a pair of bottom members
45a and 456 and, thus, a portion of a bottom surface of the
chamber 52 may form the bottom portion of the respective

trench 33a and 3354.

As 1llustrated 1n FIGS. 6 and 8, the side walls 31a and 315
include wicking members 49 configured to transport the 1nk
from the respective trenches 33a and 335 to the ramp portion
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65, for example, 1n an upward direction. The ink may move 1n
an upward direction along the wicking members 49 through
capillary forces. In the present example, as illustrated 1n
FIGS. 4C, 6, and 8, the wicking members 49 may include at
least one of grooved channels 49a and ribs 4956 that extend
along a respective heighth__ and h_, of the side walls 314 and

31b.

FIGS. 9A and 9B are top perspective views of a portion of
ink container illustrating movement of the 1nk and unwanted
particles in response to carriage motion according to example
embodiments of the present general inventive concept. Refer-
ring to FIG. 9A, 1n the present example, the carriage 12 in
which the respective mk container 20 and 50 1s attached 1s
moving d___to aright-side of the image forming apparatus 18

AV

(FIG. 1). Unwanted particles 95, for example, drop out of
suspension from the ink due to gravity and reside on the ramp
portion 335 and 65. The unwanted particles 93 residing on the
ramp portion 35 move opposite to a direction of acceleration
of the carrniage 12 due to the carrniage motion d__,. That 1s,
when the acceleration direction of the carriage 12 1s to the
right-side of the 1image forming apparatus 18, the unwanted
particles residing on the ramp portion 35 move to a left-side of
the image forming apparatus 18 due to kinetic energy caused
by the carriage motion d .. and into the respective trench 334
due to gravity. The ink 1n the respective trench 33a moves out
of the trench 33a towards the ramp portion 35 along the
wicking members 49 due to capillary forces. The unwanted
particles previously collected 1n the opposite trench 335 are
prevented from escaping out of the respective trench 335 due
to the respective side wall 315 acting as a barrier. The 1k
proximate to the ramp portion 35 and 65 moves downstream
due to mclination of the ramp portion 35 and 63.

Referring to FIG. 9B, 1n the present example, the carriage
12 1n which the respective ink container 20 and 50 1s attached
1s moving d___to the left-side of the image forming apparatus
18. Unwanted particles 935, for example, drop out of suspen-
s1on from the 1nk due to gravity and reside on the ramp portion
35 and 65. The unwanted particles 95 residing on the ramp
portion 35 and 65 move opposite to the direction of accelera-
tion of the carriage 12 due to the carriage motion d__,. That 1s,
when the acceleration direction of the carriage 12 1s to the
left-side of the image forming apparatus 18, the unwanted
particles residing on the ramp portion 35 move to the right-
side of the image forming apparatus 18 due to kinetic energy
caused by the carriage motion d__, and into the respective
trench 335 due to gravity. The ink in the respective trench 335
moves out of the trench 336 towards the ramp portion 35
along the wicking members 49 due to capillary forces. The
unwanted particles previously collected 1n the opposite
trench 33a are prevented from escaping out from the respec-
tive trench 335 due to the respective side wall 31a acting as a
barrier. The ink proximate to the ramp portion 35 and 65
moves downstream, 1n part, due to inclination of the ramp
portion 35 and 65.

The present general 1nventive concept has been described
using non-limiting detailed descriptions of example embodi-
ments thereof that are provided by way of example and are not
intended to limit the scope of the present general mventive
concept. It should be understood that features and/or opera-
tions described with respect to one example embodiment may
be used with other example embodiments and that not all
example embodiments of the present general inventive con-
cept have all of the features and/or operations 1llustrated 1n a
particular figure or described with respect to one of the
embodiments. Variations of example embodiments described
will occur to persons of the art. Furthermore, the terms “com-
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prise,” “include,” “have™ and their conjugates, shall mean,
when used in the disclosure and/or claims, “including but not
necessarily limited to.”

It 1s noted that some of the above described example
embodiments may describe the best mode contemplated by
the mventors and therefore may include structure, acts or
details of structures and acts that may not be essential to the
present general inventive concept and which are described as
examples. Structure and acts described herein are replaceable
by equivalents, which perform the same function, even if the
structure or acts are different, as known 1n the art. Theretfore,
the scope of the present general inventive concept 1s limited
only by the elements and limitations as used 1n the claims.

What 1s claimed 1s:

1. An ink container usable with an 1image forming appara-
tus having a carriage to transport the ik container in a recip-
rocating motion across a substrate and an ik ejector to eject
the ink onto the substrate, the mnk container comprising:

a chamber configured to supply 1nk to the ink ejector of the

image forming apparatus; and
a separation member disposed within the chamber and
including a plurality of side walls extending down-
wardly and a ramp portion disposed between the side
walls, the separation member configured to separate
unwanted particles from the 1nk in response to the recip-
rocating motion of the carriage and gravity, and to direct
the ink downstream to the ink ejector;
the plurality of side walls configured to form at least a
portion of trenches to collect the unwanted particles,
respectively; and

the ramp portion configured to direct the unwanted par-
ticles to the respective trenches 1n response to the
reciprocating motion of the carriage and the gravity,
and to direct the ink downstream to the ink ejector of
the 1mage forming apparatus.

2. Theink container according to claim 1, wherein the ramp
portion 1s inclined and extends across an entire length of the
chamber 1n a descending manner in a downstream direction.

3. The ink container according to claim 2, wherein the ramp
portion comprises:

a plurality of top portions, each top portion 1s disposed at an
intersection of the respective side wall and the ramp
portion; and

a central portion disposed between the plurality of top
portions such that the central portion 1s lower than the
plurality of top portions.

4. The ik container according to claim 3, wherein the
plurality of side walls comprises: a plurality of wicking mem-
bers configured to transport the ink from the respective
trenches to the ramp portion.

5. The 1k container according to claim 4, wherein the
plurality of wicking members comprises:

at least one of grooved channels and ribs extending along a
respective height of the plurality of side walls.

6. The ink container according to claim 5, wherein the
plurality of wicking members extends onto areas of the ramp
portion proximate to the respective top portions thereof.

7. The 1k container according to claim 6, wherein the
separation member further comprises:

a pair ol bottom members, each bottom member configured
to extend outwardly from a lower end of the respective
side wall to form a bottom portion of the respective
trench such that the trenches are disposed adjacent to the
ramp portion and extend along the entire length of the
chamber.
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8. An 1nk container usable with a carriage of an 1image
forming apparatus to move the ink container in a reciprocat-
ing motion, the ink container comprising:

a plurality of chambers 1n fluid communication with each

other, one chamber 1s disposed upstream from an other
chamber and 1s configured to supply 1nk to the other

chamber; and
a separation member disposed within the one chamber

proximate to a bottom portion thereot, the separation
member including a ramp portion extending across a
length of the chamber in an inclined and descending
manner 1n a downstream direction; and

wherein the separation member 1s configured to separate
unwanted particles from the ink in response to the recip-
rocating motion of the carriage and gravity.

9. The 1k container according to claim 8, further compris-

ng:

a wall separating the one chamber from the other chamber,
the wall having an opening on a lower portion thereof to
allow fluild communication between the one chamber
and the other chamber; and

wherein the other chamber comprises an 1k ejector.

10. The ink container according to claim 9, wherein the

separation member comprises:

a plurality of side walls extending downwardly, the plural-

ity of side walls configured to form at least a portion of

trenches to collect the unwanted particles, respectively;
and
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the ramp portion disposed between the side walls and
inclined 1n a lengthwise direction thereot, the ramp por-
tion configured to direct the unwanted particles to the
respective trenches in response to the reciprocating
motion of the carriage and to direct the ink through the
opening to the other chamber.

11. The 1nk container according to claim 10, wherein the

plurality of side walls comprises:

a plurality of wicking members configured to transport the
ink upwardly from the respective trenches to the ramp
portion.

12. The 1ink container according to claim 11, wherein the

plurality of wicking members comprises:

at least one of grooved channels and ribs extending along a
respective height of the plurality of side walls.

13. The ink container according to claim 12, wherein the

separation member further comprises:

a pair of bottom members, each bottom member configured
to extend outwardly from a lower end of the respective
side wall to form a bottom portion of the respective
trench such that the trenches are disposed adjacent to the
ramp portion and extend along the entire length of the
one chamber.

14. The 1nk container according to claim 13, wherein the

ramp portion further comprises:

a concave surface having a concavity extending across a
width of the ramp portion.

¥ ¥ H ¥ H



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,556,397 B2 Page 1 of 1
APPLICATION NO. : 13/259690

DATED : October 13, 2013

INVENTORC(S) . Jon Rittgers et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

On the Title Page, Item (73), Assignee, in column 1, line 2, delete “L. P.,” and insert -- L.P., --,
theretor.

Signed and Sealed this
Third Day of June, 2014

TDecbatle X oo

Michelle K. Lee
Deputy Director of the United States Patent and Trademark Olffice



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

